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(54) LUBRICATING OIL COMPOSITION FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a lubricating oil compsn. which is excellent in oxidation stability and in 
preventing high-temp, deposit by compounding two specific mineral oils, an organomolybdenum compd., an imide 
compd., an alkaline earth metal sulfonate, and an alkaline earth metal salicylate. 

SOLUTION: A mineral oil having a kinematic viscosity (100° C) of 2-12 mm2/s is compounded with 0.5-2.5 wt% 
mineral oil having a kinematic viscosity (100° C) of 20-50 mm2/s, 100-2,000 wtppm (in terms of Mo) 
organomolybdenum compd., 0.04-0.14 wt.% polybutenylsuccinimide-boron adduct having a wt. ratio of the ami of 
monoimide-derived N to that of bisimide-derived N of 0.4-2.0 and a wt. ratio of the amt. of imide-derived B to that 
of N of 0.05-0.35, 0.2-0.8 wt.% alkaline earth metal sulfonate having a total base value of 310-500 mgKOH/g and in 
a wt ratio of the amt of a sulfonate-derived alkaline earth metal to that of a salicylate-derived alkaline earth metal 
of 0.2-5.0, and 0.3-3 wt.% alkaline earth metal salicylate having a total base value of 150-250 mgKOH/g. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Make into base oil mineral oil whose kinematic viscosity in 100 degrees C is 2- 
12mm2 / s, and this base oil is received, (a) Mineral oil whose kinematic viscosity in 100 degrees 
C is 20-50mm2/s f (b) It is the imide compound which consists of an organic molybdenum 
compound and a boron addition product of (c) polybutenyl succinimid and polybutenyl succinimid. 
An imide compound whose weight ratios to nitrogen volume of the amount of boron to which a 
weight ratio to nitrogen volume originating in a bis-imide object of nitrogen volume originating in 
a mono-imide object of an imide compound originates in 0.4-2.0, and an imide compound are 
0.05-0.35, And weight ratios to the amount of alkaline earth metals originating in salicylate of the 
amount of alkaline earth metals originating in (d) sulfonate are 0.2-5.0. The total basicity is the 
internal-combustion-engine-oil constituent with which alkaline-earth-metal sulfonate and the 
total basicity of 310 - 500 mgKOH/g blended alkaline-earth-metal salicylate of 150 - 250 
mgKOH/g. On constituent whole-quantity criteria (a) Mineral oil of a component is 0.5 - 2.5 % of 
the weight, and the amount of molybdenum originating in the (b) component is 100 - 2,000 weight 
ppm. (c) The amount of boron originating in a component is 0.004 - 0.014 % of the weight, (c) An 
internal-combustion-engine-oil constituent whose alkaline-earth-metal salicylate of the (d) 
component nitrogen volume originating in a component is 0.04 - 0.12 % of the weight, alkaline- 
earth-metal sulfonate of the (d) component is 0.2 - 0.8 % of the weight, and is 0.3 - 3.0 % of the 
weight. 

[Claim 2] An internal-combustion-engine-oil constituent with which an internal-combustion- 
engine-oil constituent according to claim 1 carries out 50-1,000 weight ppm content of the 
organic polysulfide compound as an amount of sulfur on constituent whole-quantity criteria as a 
(e) component. 

[Claim 3] An internal-combustion-engine-oil constituent with which an internal-combustion- 
engine-oil constituent according to claim 1 or 2 contains a pour point depressant 0.1 to 3% of 
the weight on constituent whole-quantity criteria as a (f) component. 
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40 afe-5^l4ziffitUJia^t)ii:TffiMf Z>Z\£tfX£. 
-£<Z>B^r*l4, *B^i^»SmT% 0. 1~311%T' 
&£= 0. lSi%*ii-efe-Si:, Gelation 

index (D^mommmm-^ n& v ^^r^$> u . 3 

M*%&Sx.-g>t. ^©MlCB^ofcG elation 
I n d e x©H5cg.CD^J*l4^^tl«CW^^fe.5 t , 
^*b<(4. 0. 3 — 1. 5fii%<Z)$gBT*&5„ 

[0 0 2 7] ^^tc. *|gw®iffl^rtct4, 

x% mLfrbmmmizmmztix^z&wffljmL m 

50 14\ ZnDTP§®, ftfi©^RSlh^J. OT^fi")U 



9 

J -Jim, T$y&, WS&&OfflffiltM> &ffiTJ\s 

h v ry*-M j-TVT^-KmcD&mwm.it 

ffl. •7)l>r-)]sa/\?Wrt> : Z<Z>B#x.XTM #V7Jl 

^^nmmi w^-yffi&ommtez*. mm 
m±msmx\ U) ~ (n f&#m&>-mm&M 

X\ 3-1 0WA%(DffiMXm£-?Z>Z.£tfXZ2> a 
[0028] 10 

mm i ~ i esxfOMm i~9 

(A^7-r>^?fi: 1 0 0TCtCfe«^>»|^4. 
3mm2/s, %CA=0) lCT3B©8a^«:«l*ft 

ttfflaHsmtfflffiiz^xtmu -zcDfamitn 20 
im (mmm . mzm warn 

[0029] (DttlUH 
(a) 

>9MgRfbt&ftttab: lOO^tcfc 
tt*IWfiK3 0. 8mm2 / S> %CA=0, HJg^J 
1, 4-1 6, Jt(RWl, 3~9) 

• @s?ft2 (y\-^7>f y^m\m!mm •. 10 ortce 

W6«ttS3 2. 8mm2 /s. %CA = 3. 9, HJg 
#J2) 

•*a*3 o^^^ym^mmmm-. loo-ctc^ 30 

W2>ittS3 2. OmmVs, %CA=8. 7. mm 
093) 
(b) tftft 

•MoDTC (Mo-^44. 5S*% 33£#|1 — 5, 
8-1 6, Jt«W2~9) 

• mo dtp (MoM9. omm%. mfafflG) 

(c) 

• tfy^-A-rm^g^y^ k o*fu y^-;!^ 
oems^Hk 950, 1 . 8 mm%. mmm 1 40 

~1 6, SiMMl, 2, 4, 7~9) 

y ^-;i/S®fSc¥^^-* 9 5 0, ^t^ffi 2 . 3 a 
*%, *-?i$l£*i. 9S*% SQ60)Ji~8, 10- 

1 6, Jt$t0»Jl — 3, 5, 7 — 9) 

^spi^-^g 5 0, gf^s 1 . 1 mm%. mmm 

1-7, 10-14, 16, itg^Jl-9) 

• ^ } J-fr-)Va/\^m^4 S. KB OKU :/-r-— Ji/iS 
<WPi©#T-*2, 0 0 0, ^St£*0. 8 6*4% 50 



#TI2 0 0 0- 3449 1 
10 

mmms, 1 5) 

V7r-fl4&D&?mfrfm2, 0 0 0, m&MO. 

7 9as%, *vm$&o. 2 511% mm9, it 

[0 0 3 0] (d) f&ft 

• CaX;i//fc*-hA (MSf4 5 0mgKOH/ 
g> CatlH. 9fi*%, SSfeMl-l 1, 13- 
1 6, J£g{0yi~8) 

•Ca^M*-hB (^ii3 2 0mgKOH/ 
g, CaMl 2. 5fiS%, 191091 2) 
•CatUf U-hA te®Sil7 0mgKOH/ 
g, CaM6. 0Si%, HS6M1 — 13, 16, J£ 
«K09i~9 

•Cat'JfU-hB (£i£SfiI2 3 OmgKOH/ 
g, CaM8. ia*%Syg#1ll4, 15) 
•Ca7x^-h (£&SfW2 6 OmgKOH/g, C 
a«9. 2S*% JtHS«g) 

^ife»ffitt, J I S K 2 5 0 1 Gfi&atSk 

(e) 

•y-tert- F&i/frh ')^77^ K (S-^42 

0. 7fi*%, UteMl 6) 
(f ) 

• mb&wrm gku * # * u u- h ; mMm&^m 

6, 000, §K6#Jl~16, J*gc0!|l~9) 
[003 1] (^®ffiO)?fe6t^!l;||SS0?Jl~l 6, Jfc$& 
#)J1~9) 

•ZnDTP (-fe#>*y*>f:* mma3AWmx\ 
p*T'0. 1 ta%) 

• ttSBBRieiidRI OK'J ;* # * U 1/- h ; m&mfrf- 
il 80, 000il4 80, 0 0 0(5D®&$j) 

• mmikfil (7x;-M, ^f^MS^T, 0. 
5M4%) 

•?i^J (J/U3->*. Wfe±fiffi¥T\ 0. 0 0 

i mm%) 

[0032] a) mtm 

(i) MllmfrtfiJy hi (mg) 

ILSAC GF-2T«$fttt^Chrysle 
r TEOST Test (Method33) (AS 
TM RR : DO 2 : 1 3 9 1) {C^LTSJJt Lit, 
ILSAC GF-2£i&#{±6 0mgJ^TT-&-5 o 

do mmm u) 

^o>y^ U>i^K«tti (LFW-1) TfEMER 

1, 4 0 0 r pm, ^fS2 Olbs, ?ftig8 0U B#f3 

15^, u >y©^*W4?*fc^»r^vi«T'^^ h 

7'a>yi'i;Falex^H-60T7,h7*D^i', 
Xh'J^yiCFa 1 exM?S-l 0fXh')>^ffi 



(7) 



2000- 34491 



11 

[0033] aii)K*tt ome&im&mt<?>±& 
mm&rm (%) ) 

mi±mm)M>i<.itfmm (astm d-2 6 19)ic 

WU^T'li^lOOg (ft9 7. 5g, 7K2. 5 

u £ <b iz±m& 5:8 0^ io mm%fc$m vt=.&. 

n*>tlt-m<D±i&MM (J IS K 2 5 0 1; iggfc 

m srisu^LT. m$m<D±iM.mm a is k 25 
0 1 -,imm frboMrm (%) feSBsufe. * 



12 



* (iv) iftii 

I SOT (J IS K 25 14) MR. 15 0U 7 

2t%r3&<D±i&mm (jis k 2 5 0 1 ; &md 
(v) <g®tes#ft 

Gelation IndexJA STM D-513 
3tcm»!lbT«!l^Lt 0 
[0034] 

mi] 















tttii csa%) 


1.5 






2.5 


a 






Z5 














0.5 






MoDTC (Mot; ppm) 


700 


700 


700 


1000 


b 


MoDTP (Mofi;ppm) 












Mo7;>J| (Mofi ; ppm) 














1.1 


1.1 


1.1 


1.1 


c 


(c) fi£5te35feBB/N OUttt) 


0.18 


0.18 


0.18 


0.18 




(c) 6&hk*<DB« (£fi%> 


a 013 


a 013 


0.013 


0.013 




(C) NM <SS*0 


0.072 


0. 072 


0.072 


0.072 




C aSftit GUKM/WM ) 


0.6 


0.6 


0.6 


0.6 


d 


C a XA*t-**- h* 0£a%) 


as 


0.5 


0.5 


0.5 




ca-y-y^u-ha cs*%) 


2.0 


2.0 


2.0 


2.0 


e 


h'J^7 7 'f Kft (ppm) 


0 


0 


0 


0 


f 




1.0 


1.0 


1.0 


1.0 


HEt**?? M (mg) 


47.8 


42.3 


58.2 


59.5 






0.052 


a 053 


0.050 


0.045 




16 


15 


17 


15 


I SOTK^CDJSSffl (■gKOH/g) 


0.8 


0.8 


0.8 


0.5 


Geiation Index 


iai 


11.6 


6.5 


11.4 



[003 5] 



[162] 



(8) #M2 0 0 0- 344 9 1 

13 14 



5S1 a- 2 









Ha6#)7 


warns 




ran (mst%) 


2.5 


2.0 


2.0 


1.5 


3 














fi^3 (£&*) 












MoDTC (Mot; ppm) 


300 






700 


b 


M.O Ul r IMOB . P P TIM 




500 








MoTl>m (Mot ;ppm) 






TOO 








0.8 


1.1 


<X9 


1-1 


c 


(c) dttf|*tfW)B/N (iim 


0.09 


0.18 


0.14 


0.18 




(c) BM 


0.006 


0.013 


0.010 


a 013 




(0 Jfc#E&*S>Nfl 


0.067 


0.072 


0.071 


0.072 




CaSSUfc OMM/tttM ) 


0 6 


0.6 


0.6 


0.6 


d 




0.5 


as 


0.5 


0.5 




CaltU^-b-hfl 


2.0 


2.0 


2.0 


2.0 


e 


h'i-9-/U7r>r h'A (ppra) 


0 


0 


0 


0 


f 




1.0 


1.0 


1.0 


1.0 




54.8 


54.4 


55.2 


49L5 




0.068 


0.062 


0.059 


0.051 




9 


17 


11 


15 


i sormm<mmb oam*) 


0.9 


0l7 


0.8 


0.8 


Gelation Index 


IL3 


10.8 


10.7 


10.2 




* * E3I3] 








sum- 3 












mm$ 












1.5 


1.5 


1.5 


1.5 


a 














mfes 












MoDTC (Mof ; ppra) 


700 


700 


700 


700 


b 


Mo DTP CMo*; ppm) 












MoT 5 >J£ (Mot ;ppm) 












t/^F©K/eXf;FON (Salt) 


0.7 


1.8 


0.5 


0.8 


c 


<c) j£5te3*<DB/N CfflUt) 


0.19 


0. IB 


0. 18 


0.09 




<c) fi&>63*Z>B* (fift%) 


0.011 


0.013 


a 013 


0.006 




<C) *fc#I&*S>N» 


0.058 


O.072 


0.072 


0.067 




c a matt ) 


0.6 


0.6 


0.6 


0.8 


d 


C a bfl (Mfi%) 


as 


0.5 


0.5 


0.8 






2.0 


2.0 


2.0 


2.0 


e 


b U r -f KS (ppm) 


0 


0 


0 


0 


f 


^mTim (*a%> 


1.0 


1.0 


1.0 


1.0 




56.1 


58.9 


44.6 


52.7 




0.055 


0.063 


0.054 


0.056 




11 


16 


14 


7 


I SOTKSTtfeCOigaffi (mgHH/g) 


0.6 


1.1 


0.7 


0.6 


Gelation Index 


10.5 


9.9 


10.1 


KL4 



[003 7] 



(9) #M2 0 0 0- 34 4 9 1 

15 16 



IB IS- 4 









XBN15 






fS&l (Bfitt) 


1.5 


1.5 


1.5 


1.5 


a 


ftS&2 (MBftD 












t£&3 <Mm%) 












MoDTC (Mo*; ppm) 


700 


700 


700 


700 


b 


MoDTP (Mofl; ppm) 












MoT; >m (Moft ; p pm) 












tM=FOII/a<;FON (MBit) 


LI 


l.l 


1.1 


1.1 


c 


(c) i££i&fc<DB/N (SBttO 


a is 


0.18 


a is 


0.18 




(c) ^)6*^Btt (MSt%) 


0.013 


0. 013 


0.013 


0. 013 




(C) fi£tf&5fc3Nfi cm»%) 


0.072 


0.072 


a 072 


0.072 




CaSifiJt CUto-tmtW ) 


0L3 


04 


0.4 


0.6 


d 


C a X***- HB (BB%) 


0.3 


0l3 


0.3 


0.5 




cat'jfi/-n cma^o 


2.5 


1.5 


1.5 


2.0 


e 


MJUvWr* KB (ppm) 


0 


0 


0 


400 


f 




1.0 


1.0 


1.0 


1.0 




59.6 


49.6 


50.5 


42.3 




0.051 


0.056 


0.055 


0.059 


v^nfmvy^&mmTm (%) 


18 


13 


15 


15 


I SOTI*$*&cai&®ffi (ngKOH/g) 


1.1 


0.7 


0.7 


0.8 


Gelation Index 


10.0 


9.8 


10.1 


10.2 














SS2*-1 














ifct^W 2 










1.5 




3.0 


2.0 


a 


4S&2 (Bfl*D 












ts*3 (bb%) 












MoDTC (Mot ; ppm) 




700 


700 


700 


b 


MoDTP (Mot; ppm) 












Mo7;>Jfi (Mot; P pm) 












t/m « N/fcTtf;F 0 N (Mfiifc) 


i.i 


1.1 


1.1 


1.0 


c 


(c) fic$W&;*W>B/N (MBit) 


0.18 


a is 


a 18 


0 




(c) BB (l£*%) 


0.013 


0.013 


0.013 


0 




(0 tfc#Efa*£*>NB (fifi%) 


a 072 


0.072 


0.072 


0.057 




CaSBlt tt**M/WM ) 


GL6 


0.6 


0.6 


0. 6 


d 


C a X/U**- hfi (ffl%) 


as 


0.5 


0.5 


0.5 




CalMJf-t'-ha (^B%) 


2.0 


2.0 


2.0 


2.0 


e 


MIM^T-f KB (ppm) 


0 


0 


0 


0 


f 




1.0 


1.0 


1.0 


1.0 


fflfrrXXr, h& (mg) 


27.6 


62.7 


40.2 


6a 4 




0.125 


0.055 


0.053 


0.064 




16 


14 


13 


14 


I S0T»5&»CDigg{ffi CngKDH/g) 


0.8 


0.9 


0.7 


0.6 


Gelation Index 


10l2 


ao 


15.1 


11.8 



[0 03 9] 



17 



(10) 



^2 0 0 0- 34 4 9 1 
18 



82X-2 





lt*S#)5 






mm* 


a 




1.5 


L5 


1.5 


1.5 


b 


MoDTC (Mol ; ppm) 
MoDTP (Mol; ppm) 
Mo7;>I (Moi ; P pm) 


700 


700 


700 


700 


c 


Mir* nmnt * n (iiit) 

(c) l£#E&*<7)B/N (Mit) 
(c) f£*hfe*<Z>B« (£S%> 
(C) fm&*<OHA 061%) 


2.2 
0 41 
0.038 
0.003 


0 

an 
a 013 

0. 076 


1.1 

0.18 
0.013 
0.072 


1.1 
0.18 
0013 
0.072 


d 


Caffltt OlMM/tm-F ) 


0L b 

as 

2.0 


0. 6 
0.5 
ZO 


6.8 
1.1 
0.4 


a i 
ai 

12 


e 


hUWr^f Kfi (ppm) 


0 


0 


0 


0 


r 




1.0 


1.0 


1.0 


1.0 


KfiT^* M (me) 

1 SOTHSft&OJSMi (ogKDH/g) 
Gelation Index 


40. 1 
0.051 
45 
0.8 
104 


99.8 
0.058 
15 

ai 

11.3 


40.1 
0.054 
8 
0 
&6 


87.6 
O.052 
21 
1.2 
10.5 



[004 0] 

mi] 



3S22H3 







a 


isai mm%) 


2.0 


b 


MoDTC (Mol; ppm) 
MoDTP (Mol; ppm) 
Mo7;>i (Moi; ppm) 


700 


c 


Viif © N/eU;f 0 n (ant) 
(c) ifcaEfefeoB/N (Mitt) 
(c) S^SJfWDBH C£&%> 
(0 *£#E&*W)Nft (MM90 


0.9 

a 14 

0.010 
0.071 


d 


CaSfiit OM4-1/WM ) 
C a hfi (MAX) 


0 
0 

2.5 


e 


r 4 KS (ppm) 


0 


f 




1.0 


fcfi-rtf^ H (me) 

ijto&mt<»&£&to&Tm (%) 

I (BgKDH/g) 
Gelation Index 


84.9 
0.057 
31 
1.1 
10.2 



[0 04 1] 



30 



40 



(11) 4$M§2 0 0 0- 34 4 9 1 



(51) Int.Cl .7 F I f-Va-K (##) 

C10M 159:24 

159:22) 
CI ON 10:04 

10:12 

20:02 

30:02 

30:04 

30:06 

30:08 

30:10 

40:25 

60:14 



F#-A(##) 4H104 BE11C BF03C BG10C BG11C 
BH04C BJ05C DA02A DB06C 
DB07C EA02A EA21C EA22C 
EB05 FA02 FA06 LA02 LA04 
LAOS LA13 PA41 



